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(57) ABSTRACT

A test circuit and a method for testing an integrated circuit
are provided. The integrated circuit includes a test circuit.
The test circuit includes a conductive track extending over
at least a portion of the periphery of the integrated circuit, at
least one component and an activation circuit adapted to
deviating an input data signal into the conductive track
during a test mode, and to transmitting the input data signal
to the at least one component during a normal operating
mode.
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1
TEST CIRCUIT

BACKGROUND

Technical Field

The present disclosure generally concerns integrated cir-
cuits and, more specifically, tests of integrated circuits. More
particularly, the disclosure concerns tests performed at the
end of the manufacturing of an integrated circuait.

Description of the Related Art

In 1industry, most integrated circuits are manufactured in
series. Generally, a plurality of copies of a same integrated
circuit are manufactured simultaneously on a same wafer or
on a same substrate. The individualization of the circuits 1s
generally one of the last operations of the manufacturing
method.

There exist different integrated circuit individualization
methods. According to an example, the integrated circuits
may be separated from one another by means of a circular
saw or, for example, of a technology using a laser and/or a
plasma etching.

Integrated circuit individualization methods are not risk-
free and may 1n particular damage the edges of the integrated
circuits. As an example, during the use of a circular saw,
chuppings of materials may damage the edges directly close
to the integrated circuits.

It 1s thus 1mportant to provide tests at the end of manu-
facturing to verily that the formed integrated circuits, and
their edges, are intact.

It would be desirable to be able to at least partly improve
end-of-manufacturing integrated circuit testing circuits and
methods.

BRIEF SUMMARY

An embodiment provides an integrated circuit including a
test circuit. The test circuit includes: a conductive track
extending over at least part of the periphery of said inte-
grated circuit; at least one component; and an activation
circuit adapted to deviating an input data signal into said
conductive track during a test mode, and to transmitting the
input data signal to said at least one component during a
normal operating mode.

According to an embodiment, the circuit further includes
an 1put node receiving the input data signal.

According to an embodiment, the activation circuit
includes a first node and a second node, said conductive
track being coupled between the first node and the second
node.

According to an embodiment, the activation circuit
includes a capacitor arranged between the second node and
a node receiving a reference potential.

According to an embodiment, the capacitor 1s selectable
via at least one transistor.

According to an embodiment, the activation circuit fur-
ther includes a first resistor series-coupled with the conduc-
tive track.

According to an embodiment, the first resistor i1s select-
able via at least one transistor.

According to an embodiment, the activation circuit
includes a second resistor arranged between the second node
and a node receiving a reference potential.

According to an embodiment, the second resistor 1s
selectable via at least one transistor.
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According to an embodiment, the circuit turther includes
a circuit for triggering the test mode.

According to an embodiment, the test mode triggering
circuit 1s capable of delivering a test mode signal to the
activation circuit.

According to an embodiment, the test mode triggering
circuit 1s adapted to delivering at least one test control signal
to the activation circuit.

According to an embodiment, the test circuit is, further,
capable of detecting physical damage on the conductive
track.

Another embodiment provides a method of operation of
an integrated circuit such as described hereabove, including
the steps of: deviating an mput data signal 1nto a conductive
track extending over at least a portion of the periphery of
said 1ntegrated circuit during a test mode; and transmitting,
the mput data signal to at least one component of the
integrated circuit during a normal operating mode.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The foregoing features and advantages, as well as others,
will be described in detail in the following description of
specific embodiments given by way of illustration and not
limitation with reference to the accompanying drawings, 1n

which:

FIG. 1 schematically shows a block diagram of a top view
of a substrate;

FIG. 2 schematically shows a block diagram of an
embodiment of an integrated circuit;

FIG. 3 schematically shows a block diagram of an
embodiment of a test circuit;

FIG. 4 shows 1n further detail a portion of the test circuit
of FIG. 3;

FIG. 5 shows 1n further details a variant of the portion of
the test circuit of FIG. 3;

FIG. 6 shows in further details another variant of the
portion of the test circuit of FIG. 3;

FIG. 7 shows 1n further details another variant of the
portion of the test circuit of FIG. 3;

FIG. 8 shows in further details another variant of the
portion of the test circuit of FIG. 3;

FIG. 9 shows in further details another variant of the
portion of the test circuit of FIG. 3;

FIG. 10 shows 1n further details another variant of the
portion of the test circuit of FIG. 3; and

FIG. 11 shows in further details another variant of the
portion of the test circuit of FIG. 3.

DETAILED DESCRIPTION

Like features have been designated by like references 1n
the various figures. In particular, the structural and/or func-
tional features that are common among the various embodi-
ments may have the same references and may dispose
identical structural, dimensional and material properties.

For the sake of clarity, only the steps and elements that are
usetiul for an understanding of the embodiments described
herein have been illustrated and described in detail. In
particular, a data signal transmit and receive chain of an
integrated circuit will not be detailed.

Unless otherwise specified, when reference 1s made to
two elements connected together, this means directly con-
nected with no intermediate elements other than conductors,
and when reference 1s made to two elements coupled
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together, this means that the two elements may be connected
or coupled via one or a plurality of other elements.

In the following disclosure, unless otherwise specified,
when reference 1s made to absolute positional qualifiers,
such as the terms “front”, “back™, “top”, “bottom™, “left”, 5
“right”, etc., or to relative positional qualifiers, such as the
terms “above”, “below”, “upper”, “lower”, etc., or to quali-
filers of orientation, such as “horizontal”, ‘“vertical”, etc.,
reference 1s made to the orientation shown 1n the figures.

Unless specified otherwise, the expressions “around”, 10
“approximately”, “substantially” and “in the order of” sig-
nity within 10%, and pretferably within 5%.

FIG. 1 1s a simplified block diagram of a top view of a
substrate 10 having integrated circuits 12 manufactured
inside and on top thereof. Only a portion of substrate 10 1s 15
shown 1n FIG. 1.

Integrated circuits 12 are arranged 1n rows and 1n col-
umns. Integrated circuits 12 are for example 1dentical cir-
cuits manufactured 1n series mside and on top of substrate
10, but may as a variant be different circuits, however, for 20
example, of similar size to be able to optimize the distribu-
tion of circuits 12 on substrate 10.

Once the manufacturing of circuits 12 1s over, they should
be mndividualized to be able to be used. For this purpose, the
substrate may be cut along cutting lines 14 designated 1n 25
dotted lines in FIG. 1. These cutting lines delimit, for
example, the rows and the columns of integrated circuits 12.
There exist different cutting methods. It 1s possible to use a
circular saw, at the adapted dimensions, to cut integrated
circuits 12. This 1s an eflicient and 1nexpensive method, but 30
which 1s likely to damage integrated circuits 12. Indeed,
chippings of material of the edges of integrated circuits 12
are likely to be torn ofl during the cutting by the jigsaw.
Circuits 12 are generally covered with at least one protection
layer, for example, a passivation layer, or with a package, 35
but a chipping may nevertheless damage the circuit edges.

FIG. 2 1s a simplified block diagram of a top view of an
embodiment of an integrated circuit 20 capable of being
manufactured 1n series like the integrated circuits 12
described in relation with FIG. 1. 40

Integrated circuit 20 1s an integrated circuit capable of
receiving one or a plurality of input data signals. For this
purpose, integrated circuit 20 comprises a signal transmit
and receive chain formed of one or a plurality of signal
transmit and receive circuits 21 (1/0). 45

Signal transmit and receive circuits 21 are circuit adapted
to receiving data signals external to integrated circuit 20.
Circuits 21 may comprise, for example, a wire connector, a
wireless communication umt, data signal processing cir-
cuits, analog-to-digital and/or digital-to-analog converters, 50
etc. Circuits 21 are shown as a single block 1n FIG. 2 but, as
a vaniant, circuits 21 may be divided mto a plurality of
entities as 1llustrated 1in FIG. 3.

Integrated circuit 20 further comprises one or a plurality
of electronic components or circuits 23 (FCT) enabling to 55
implement the diflerent functionalities of mtegrated circuit
20. As an example, components 23 may comprise a micCro-
controller, conversion circuits, memories, etc. According to
another example, components 23 may optionally comprise
circuits adapted to verifying the compliance of a signal 60
received by circuits 21 before this signal 1s used by inte-
grated circuit 20. These circuits for example enable to verily
the voltage and/or current levels of a signal, to verily
whether the signal exhibits a delay, whether the signal
cllectively transmits data, etc. 65

Integrated circuit 20 further comprises an end-of-manu-

facturing test circuit, or test unit, 24, adapted to implement-

4

ing an operation of verification of integrated circuit 20 at the
end of the manufacturing. Test unit 24 comprises:

a conductive track 241;

a test mode control circuit 242 (TEST MODE); and

a test mode activation circuit 243 (DEV).

Conductive track 241 extends over the periphery of circuit
20, preferably over all or the most part of the periphery of
circuit 20. More particularly, track 241 1s arranged on the
front surface of the substrate on the side of which the
integrated circuit 1s formed, and surrounds the circuits
forming circuit 20, the assembly of circuits forming circuit

20 being delimited by dotted lines 1n FIG. 2. Thus, track 241

1s the first portion of circuit 20 that may be damaged by a
chipping torn ofl during an end-of-manufacturing individu-
alization step. The use of a track of this type 1s also described
in the U.S. Pat. No. 7,583,093.

The test mode control circuit 242 1s a circuit having the
functionality of triggering, or not, a test mode where 1nte-
grated circuit 20 verifies whether a chipping has damaged
conductive track 241. Circuit 242 supplies circuit 243 with
control signals testmode enabling to trigger and to control
the test mode. According to an embodiment, control signals
testmode may comprise:

a main test mode signal during which the integrated
circuit stops all 1ts operation to verity whether 1t 1s
intact; and

subsidiary test mode control signals enabling to trigger
more specific test phases during a general test mode.

Activation circuit 243 1s adapted to receiving an input
data signal DT1 received by circuits 21 and to using 1t during
a test mode to verity whether conductive track 241 has been
damaged. More particularly, when a test mode 1s triggered
by control circuit 242, activation circuit 243 receives signal
DT1 and conducts the signal DT1 to (or deviates or directs
the signal D11 to or causes the signal D11 to be sent or
transmitted to) conductive track 241 which 1s connected to
nodes A and B of circuit 243. Signal DT1 may then be
modified during its runming through conductive track 241
which then delivers, for example, via circuit 243, a modified
input data signal D12 to components 23.

Components 23 use signal D12 as 11 1t had been signal
DT1. The malfunctions of components 23, and of integrated
circuit 20 1n general, enable to determine the modifications
of signal D'T1 after its passage through conductive track 241.
As an example, 11 conductive track 241 1s cut by the tearing
ofl of a chipping, signal D12 may no longer transmit data or
does not reach components 23.

Examples of circuits 243 are described 1n relation with
FIGS. 3 to 11.

According to an embodiment, transmit and receive cir-
cuits 21 may be arranged between test unit 24 and compo-
nents 23 as illustrated in relation with FIG. 3.

FIG. 3 schematically shows in the form of blocks an
example of connection of test unit 24 to signal transmit and
receive circuits 21.

In the example of FIG. 3, signal DT1 1s transmitted to
integrated circuit 20 by an 12C-type bus. In this case, circuits
21 comprise an mput node IN, a Schmitt trigger 212 (S.
Trig), and a low-pass filter 213 (LP Filter). Input signal DT1
1s, first, received on input node IN and 1s then submitted a
first processing by Schmaitt trigger 212, and then to a second
processing by low-pass filter 213.

Activation circuit 243 may be arranged at diflerent points
in the chain for receiving signal DT1. According to an

example, circuit 243 may be arranged between tlip-tlop 212
and filter 213.
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FIG. 4 shows an electronic diagram of an embodiment of
an activation circuit 40 of the type of the activation circuit

243 described 1n relation with FIGS. 2 and 3.
Circuit 40 comprises:
a logic NOR-type gate 41 (NOR);
a logic NAND-type gate 42 (NANDI1); and

a logic OR-AND-INVERT-type gate 45 (OAI) formed of
a logic OR-type gate 43 (OR) and a logic NAND-type
gate 44 (NAND?2).

Each logic gate 41, 42, 43, 44 comprises two inputs and
one output.

Circuit 40 1s controlled by a test mode signal testl
supplied by a circuit (not shown 1n FIG. 4) of the type of the
test mode control circuit 242 described in relation with FIG.
2. Signal testl defines whether a test mode of circuit 20 1s
triggered or not.

Logic gate 41 comprises a {first input which receives
signal DT1, a second input which receives test mode trig-

gering signal testl, and an output which delivers a signal
DT11.

Logic gate 42 comprises a first input that receives signal
DT1, a second input that receives signal testl, an output that
delivers a signal D112.

Logic gate 43 comprises a first input that receives signal
testl, a second 1nput coupled to a node C that receives signal
DT11, and an output that delivers a signal DT13.

Logic gate 44 comprises a first input that receives the
output of gate 42, that 1s, signal DT12, a second input that
receives the output of gate 43, that 1s, signal D113, and an
output that delivers a modified signal D12 to be analyzed.

Circuit 40 may further comprise two resistors R1 and R2
arranged on either side of two nodes A and B having a
conductive track of the type of the conductive track 241
described 1 relation with FIG. 2 coupled therebetween.
Resistors R1 and R2 are optional, and have the function of
filtering electrostatic discharges capable of occurring at the

level of nodes A and B.

According to an example, the terminal of resistor R1 1s
coupled, preferably connected, to the output of gate 41, and
its other terminal 1s coupled, preferably connected, to node
A. A terminal of resistor R2 1s coupled, preferably con-
nected, to node B and 1ts other terminal 1s coupled, prefer-
ably connected, to node C.

In the case where circuit 40 does not comprise resistors
R1 and R2, node A 1s coupled, preferably connected, to the
output of gate 41, and node B 1s coupled, preferably con-
nected, to node C, that 1s, to an input of gate 43.

Circuit 40 comprises a first path P1 and a second path P2.
Path P1 comprises gates 41, 43, and 44, and the conductive
track, while path P2 comprises gates 42 and 44.

Circuit 40 1s controlled by signal testl. When signal test]
1s at a low level, also called logic zero (0), the passing of
signal DT1 through path P1 1s allowed by gate 41 while the
passing through path P2 1s blocked by gate 42. Conversely,
when 81gnal test] 1s at a high level, also called logic one (1),
the passing of Slgnal D11 through path P1 1s blocked by gate
41 while the passing through path P2 1s allowed by gate 42

Table 1 hereafter sums up the states of signals testl, DT1,
DT11, D112, DT13, and D12 during a test mode (Test)
where signal testl 1s at a low level (0), and during a normal
operating mode (Normal) where signal test] 1s at a high level
(1). The values given herein are the values obtained when
the conductive track 1s not damaged.
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TABLE 1
Mode testl DT1 DT11 DT12 DT13 DT?2
Test 0 0 1 1 1 0
Test 0 1 0 1 0 1
Normal 1 0 0 1 1 0
Normal 1 1 0 0 1 1

At 1ts coming out of circuit 40, signal D12 15 sent to
components 23. Components 23 use signal DT2 for their
normal operation. If conductive track 241 has been dam-
aged, then signal D12 will be different from signal D11 and
will not allow a conventional operation of integrated circuit
20. Possible malfunctions generated by the use of signal
DT2 instead of signal DT1 then enable to determine the
damage to the conductive track, for example, a defect or
even a cutting of the conductive track, which will modify 1ts
impedance or will create a current leakage.

FIG. 5 shows an electronic diagram of an embodiment of
an activation circuit 50 of the type of the activation circuit
243 described 1n relation with FIGS. 2 and 3.

Activation circuit 50 1s similar to the activation circuit 40
described 1n relation with FIG. 4. The elements common to
activation circuits 30 and 40 will not be described again, and

only their differences will be highlighted.

Activation circuit 50 further comprises a capacitor C4. A
terminal of capacitor C4 1s coupled, preferably connected, to
a node C corresponding to the input of gate 43 coupled, for
example, via resistor R2, to node B. The other terminal of
capacitor C4 1s coupled, preferably connected, to a node
receiving a reference potential, for example, the ground

(Ground).

Capacitor C4 aims at amplifying a possible delay taken by
data signal DT1 at the output of the conductive track due, for
example, to a modification of the general resistance of the
conductive track. Capacitor C4 thus enables to improve the
chances of components 23 of detecting this possible delay.

FIG. 6 shows an electronic diagram of an embodiment of
an activation circuit 60 of the type of the activation circuit

243 described 1n relation with FIGS. 2 and 3.

Activation circuit 60 1s similar to the activation circuit 40
described 1n relation with FIG. 4. The elements common to

activation circuits 60 and 40 will not be described again, and

only their differences will be highlighted.

Activation circuit 60 further comprises a resistor RS
selectable via two transistors TNS and TP5. Resistor RS 1s
positioned between gate 41 and node A, for example,
between gate 41 and resistor R1 when 1t 1s present. In other
words, a first terminal of resistor RS 1s coupled, preferably
connected, to the output of gate 41, and 1ts second terminal
1s coupled to node A, for example, via resistor R1, at the first
terminal of resistor R1, noted node D. Resistor RS 1s a

resistor having a high impedance, for example, 1n the range
from 1 kOhm to 50 MOhm, for example, 1n the order of 1

MOhm.

Transistors TNS and TP35 are positioned to be able to short
resistor RS when they are conductive. Thus, transistors TINS
and TP5 are connected in parallel between the output of
logic gate 41 and node D. Transistor TNS 1s, for example, an
N-type MOS transistor, and 1ts gate 1s controlled by a signal
testS. Transistor TPS 1s for example a P-type MOS transistor,
and 1ts gate 1s controlled by a signal !test5 corresponding to
the complementary of signal testS. Signals test5 and !test5
are generated by a circuit of the type of the test mode control
circuit 242 described 1n relation with FIG. 2.
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In other words, for a current to flow through resistor RS,
transistors TNS and TP5 must be clamped to be considered
as oll switches. When signal test5 1s 1n a low state, transistor
TNS 1s clamped. Signal !test5 then 1s 1n a high state and
transistor TP35 1s also clamped. Conversely, for a current not
to flow through resistor RS, transistors TN5 and TP5 should

be conductive. When signal test5 1s 1n a high state, transistor
TNS 1s conductive. Signal !test5 then 1s 1n a low state and
transistor TP3 1s also conductive.

An advantage of resistor R5 1s that 1t enables, during a test
mode, to amplily the intluence of possible current leakages
generated by damage on the conductive track, and thus to
make them more easily detectable by components 23. More
particularly, a current leakage generated by damage on the
conductive track causes an increase in the current flowing
through resistor RS. This results 1n a voltage drop 1n resistor
RS, which will attenuate the amplitude of the signal at the
output of conductive track 241. This attenuation may result
in a delay of signal DT2 with respect to signal D11 or may
prevent signal DT2 from changing voltage level. Resistor
RS enables to amplily the voltage drop of signal DT2 with
respect to signal DT1 and thus to improve the detectability
of this voltage drop.

Another advantage of this embodiment 1s that 1t enables to
activate and to deactivate resistor RS during different phases
of the test mode.

FIG. 7 shows an electronic diagram of an embodiment of
an activation circuit 70 of the type of the activation circuit
243 described 1n relation with FIGS. 2 and 3.

Activation circuit 70 comprises elements common with
the circuit 60 described 1n relation with FIG. 6. The elements
common to activation circuits 60 and 70 will not be
described again, and only their differences will be high-
lighted.

More particularly, circuit 70 further comprises a capacitor
C7 selectable via two transistors TN7 and TP7.

Capacitor C7 has a first terminal coupled, preferably
connected, to a node E, and a second terminal coupled,
preferably connected, to a node receiving a reference poten-
tial, for example, the ground.

Transistors TN7 and TP7 are connected in parallel
between node C and node E. Transistor TN7 1s for example
an N-type MOS transistor and its gate 1s controlled by a
signal test”7. Transistor TP7 1s for example a P-type MOS
transistor, and its gate 1s controlled by a signal !test7
corresponding to the complementary of signal test/. Signals
test7 and !test7 are generated by a circuit of the type of the
test mode control circuit 242 described 1n relation with FIG.
2. Transistors TN7 and TP7 are positioned to be able to
disconnect capacitor C7 when they are ofl, and to connect
capacitor C7 when they are on.

Signals test7 and !test? are diflerent from signals testS and
'testS. Indeed, the activation of resistor RS and of capacitor
C7 at the same time during a test phase may introduce an
additional delay of signal D12 with respect to signal DT1.
Indeed, a phenomenon equivalent to the response of an
RC-type electronic circuit may add an additional delay to
signal DT2. It would then be diflicult for components 23 to
determine the origin of a delay on signal DT2.

An advantage of this embodiment 1s that capacitor C7
enables, during a test mode, to improve the detectability of
an 1mpedance increase of the conductive track. More par-
ticularly, the addition of capacitor C7 enables to increase a
possible delay of signal D12 with respect to signal DT1 by
an RC-type effect. Indeed, 1n an RC-type circuit (Resistor
Capacitor), the time delay 1s defined by the multiplication of
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the resistance by the capacitance, by adding the capacitance
of capacitor C7, the delay 1s increased.
FIG. 8 shows an electronic diagram of an embodiment of

an activation circuit 80 of the type of the activation circuit
243 described 1n relation with FIGS. 2 and 3.
Activation circuit 80 1s similar to the activation circuit 40

described 1n relation with FIG. 4. The elements common to
activation circuits 80 and 40 will not be described again, and

only their differences will be highlighted.

Activation circuit 80 further comprises a resistor R8
selectable via two transistors TN8 and TP8. Resistor R8 1s
positioned 1n the same way as the capacitor C7 described in
relation with FIG. 7. Thus, a first terminal of resistor R8 1s
coupled to node E, and a second terminal of resistor R8 is
coupled, preferably connected, to the node receiving the

reference potential, for example, the ground.

Resistor R8 1s selectable via the two transistors TN8 and
TP8. Transistors TN8 and TP8 are positioned to be able to
disconnect the resistor from node C when they are clamped.
Thus, transistors TN8 and TP8 are connected in parallel
between node C and node E. Transistor TN8 1s for example
an N-type MOS transistor, and 1ts gate 1s controlled by a
signal test8. Transistor TP8 1s for example a P-type MOS
transistor, and its gate 1s controlled by a signal !test8
corresponding to the complementary of signal test8. Signals
test8 and !test8 are generated by a circuit of the type of the
test mode control circuit 242 described 1n relation with FIG.
2.

An advantage of resistor R8 1s that 1t enables to amplity
the detectability of an increase of the impedance of the
conductive track. More particularly, resistor R8 enables to
amplily a decrease in the amplitude of signal D12 at the
output of the conductive track.

FIG. 9 shows an electronic diagram of an embodiment of
an activation circuit 90 of the type of the activation circuit
243 described 1n relation with FIGS. 2 and 3.

Activation circuit 90 comprises, as compared with the
circuit 40 described 1n relation with FIG. 4:

resistor RS selectable by transistors TPS and TNS as

described 1n relation with FIG. 6; and

resistor R8 selectable by transistors TP8 and TIN8 as

described in relation with FIG. 8.

Signals testS and !testS and signals test8 and !test8 are
different but they may in practice be the same signals.
Resistors RS and R8 may be activated at the same time.

FIG. 10 shows an electronic diagram of an embodiment of
an activation circuit 100 of the type of the activation circuit
243 described 1n relation with FIGS. 2 and 3.

Activation circuit 100 comprises, as compared with the
circuit 40 described 1n relation with FIG. 4:

resistor RS selectable by transistors TP5 and TNS as

described 1n relation with FI1G. 6;

capacitor C7 selectable by transistors TP7 and TN7 as

described 1n relation with FIG. 7; and

resistor R8 selectable by transistors TP8 and TIN8 as

described in relation with FIG. 8.

Signals testS and !testS and signals test8 and !test8 are
different but they may in practice be the same signals.
Resistors RS and R8 may be activated at the same time.
However, signals test5 and !test5 and signals test7 and test?
are different, as described in relation with FIG. 7.

FIG. 11 shows an electronic diagram of an embodiment of
an activation circuit 110 of the type of the activation circuit
243 described 1n relation with FIGS. 2 and 3.

Activation circuit 110 comprises, as compared with the
circuit 40 described 1n relation with FIG. 4:
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resistor RS selectable by transistors TPS and TNS as

described 1n relation with FIG. 6; and

capacitor C7 selectable by transistors TP7 and TN7 as

described in relation with FIG. 7.

Activation circuit 110 further comprises a resistor R9
arranged 1n parallel with capacitor C7. In other words,
resistor R9 has a terminal coupled, preferably connected, to
node E and has 1ts other terminal coupled, preferably con-
nected, to the node recerving the reference potential. Resis-
tor R9 plays the same role as the resistor R8 described in
relation with FIG. 8.

The embodiments described 1n relation with FIGS. 4 to 11
all have the advantage of only comprising few electronic
circuits and thus of taking little space 1n an integrated circuait.
As compared with other test circuits, the embodiments
described 1n relation with FIGS. 4 to 11 are further simple
to 1mplement since they only require little space on an
integrated circuit, all the more as they adapt to any types of
components 23.

Various embodiments and variants have been described.
Those skilled 1n the art will understand that certain features
of these various embodiments and variants may be com-
bined, and other variants will occur to those skilled 1n the art.

Finally, the practical implementation of the described
embodiments and variations 1s within the abilities of those
skilled 1n the art based on the functional indications given
herein.

An integrated circuit (20) may be summarized as 1includ-
ing a test circuit (24) including a conductive track (241)
extending over at least a portion of the periphery of said
integrated circuit (20); at least one component (23); and an
activation circuit (243; 40; 50; 60; 70; 80; 90; 100; 110)
adapted to deviating an input data signal (DT1) mnto said
conductive track (241) during a test mode, and to transmiut-
ting the mput data signal (D'11) to said at least one compo-
nent (23) during a normal operating mode.

The itegrated circuit may further include an mput node
(IN) receiving the mput data signal (DT1).

The activation circuit (243) may include a first node (A)
and a second node (B), said conductive track (241) being
coupled between the first node (A) and the second node (B).

The activation circuit (243) may include a capacitor (C4)
arranged between the second node (B) and a node receiving
a reference potential.

The capacitor (C4) may be selectable via at least one
transistor (IN4, TP4).

The activation circuit (243) may further include a first
resistor (RS) series-coupled with the conductive track (241).

The first resistor (R5) may be selectable via at least one
transistor (TINS5, TP5).

The activation circuit (243) may include a second resistor
(R8) arranged between the second node (B) and a node
receiving a reference potential.

The second resistor (R8) may be selectable via at least one
transistor (IN8, TP8).

The integrated circuit may further include a test mode
triggering circuit (242).

The test mode triggering circuit (242) may be adapted to
delivering a test mode signal (testl) to the activation circuit
(243).

The test mode triggering circuit (242) may be adapted to
delivering at least one test control signal (test5, Htest5; test7,
ltest7; test8, !test8) to the activation circuit (243).

The test circuit (24) may be further capable of detecting
physical damage on the conductive track (241).

A method of operation of an integrated circuit may be
summarized as including the steps of deviating an input data
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signal (IDT1) 1into a conductive track (241) extending over at
least a portion of the periphery of said integrated circuit 20
during a test mode; and transmitting the mput data signal
(DT1) to at least one component (23) of the integrated circuit
(20) during a normal operating mode.

The various embodiments described above can be com-
bined to provide further embodiments. These and other
changes can be made to the embodiments 1 light of the
above-detailled description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed 1n the speci-
fication and the claims, but should be construed to include
all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.

The mnvention claimed 1s:
1. An mtegrated circuit, comprising;:
a conductive track extending over at least a portion of a
periphery of the integrated circuit;
at least one component; and
a test circuit ncluding:
an activation circuit configured to:
divert an iput data signal, that carries data for the at
least one component, to the conductive track dur-
ing a test mode; and
send the mput data signal to the at least one com-
ponent during an operating mode.
2. The mtegrated circuit according to claim 1, comprising:
an 1nput node configured to receive the mput data signal.
3. The mtegrated circuit according to claim 1, wherein the
activation circuit includes:
a first node and a second node, the conductive track being
coupled between the first node and the second node.
4. The mtegrated circuit according to claim 3, wherein the
activation circuit includes:
a capacitor arranged to be coupled between the second

node and a node that 1s configured to receive a refer-
ence voltage.

5. The integrated circuit according to claim 4, wherein the
capacitor 1s selectively coupled between the second node
and the node that 1s configured to receive the reference
voltage by at least one transistor.

6. The integrated circuit according to claim 1, wherein the
activation circuit includes:

a first resistor arranged to be coupled in series with the

conductive track.

7. The mtegrated circuit according to claim 6, wherein the
first resistor 1s selectively coupled to the conductive track
via at least one transistor.

8. The mtegrated circuit according to claim 3, wherein the
activation circuit includes:

a second resistor arranged to be coupled between the
second node and a node configured to receive a refer-
ence voltage.

9. The integrated circuit according to claim 8, wherein the
second resistor 1s selectively coupled between the second
node and the node configured to receive the reference
voltage by at least one transistor.

10. The integrated circuit according to claim 1, compris-
ng:

a test mode triggering circuit.

11. The integrated circuit according to claim 10, wherein
the test mode triggering circuit 1s configured to send a test
mode signal to the activation circuait.
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12. The integrated circuit according to claim 10, wherein
the test mode triggering circuit 1s configured to send at least
one test control signal to the activation circuit.

13. The mtegrated circuit according to claim 1, wherein
the test circuit 1s configured to:

detect physical damage to the conductive track.
14. A method, comprising:

during a test mode, causing an input data signal, that
carries data for at least one component of an integrated
circuit, to deviate to a conductive track extending over

at least a portion of a periphery of the integrated circuit;
and

during an operating mode, transmitting the input data
signal to the at least one component of the integrated
circuit-.

15. The method according to claim 14, comprising:

sending a test mode signal to an activation circuit of the
integrated circuit; and

sending at least one test control signal to the activation
circuit.

16. The method according to claim 14, comprising:

detecting physical damage to the conductive track.
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17. A circuit, comprising;:
an input;
a first output;
a second output; and
an activation circuit configured to:
receive, over the mput, a data signal that carries data for
at least one component of the circuit;
determine whether to operate in a test mode or an
operating mode;
in response to determining to operate in the test mode,
divert, over the first output, the data signal to a
conductive track of the circuit; and
in response to determining to operate in the operating,
mode, output, over the second output, the data signal
to the at least one component.
18. The circuit according to claim 17, wherein the acti-

vation circuit includes:

a first resistor arranged to be coupled in series with the
conductive track.
19. The circuit according to claim 18, wherein the first

20 resistor 1s selectively coupled to the conductive track via at
least one transistor.

20. The circuit according to claim 17, wherein the circuit

1s configured to detect physical damage to the conductive
track.
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